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OUDAN  GRASS  is  frown  for  hay.  It  was  obtained  in  1909 
^  from  tho  Sudan  Government  ut  Khartinn  as  the  result  of  a 
systematic:  search  for  a  form  of  Johnson  grass  without  root- 
stocks.  No  other  plant  importation  ever  gained  such  immedi- 
ate and  widespread  popularity  in  the  United  States. 

Sudan  grass  is  strictly  an  annual  without  underground  root- 
stocks.  It  grows  to  a  height  of  .1  to  5  feet  in  drilled  scedings 
and  5  to  8  feet  in  cultivated  rows.  Drilled  seedings  are  gen- 
erally preferred  for  hay  and  tho  cultivated  rows  for  seed  pro- 
duction. 

Sudan  grass  requires  a  warm  climate  for  its  l>est  development 
and  is  of  most  value  as  an  emergency  hay  crop,  being  superior 
to  millet  for  this  purpose  in  all  except  the  northern  third  of  the 
United  States. 

In  irrigated  sections  of  the  Southwest,  Sudan  grass  yields 
practically  as  much  hay  as  alfalfa  and  is  very  useful  in  providing 
n  variety  of  roughage  for  dairy  cows. 

The  best  time  to  cut  Sudan  grass  for  hay  is  when  it  is  in  full 
head,  but  tho  grass  can  he  harvested  somewhat  earlier  or  later 
than  this  with  no  material  loss  in  feeding  value. 

Sudan  grass  is  a  good  soiling  erop,  but  is  of  minor  value  for 
silage.  The  hay  is  equal  in  feeding  value  to  that  of  timothy, 
millet,  or  Johnson  grass. 

It  is  being  utilized  more  and  more  as  a  summer  pasture  in 
the  Central  and  Southern  States  and  is  valuable  as  a  pasture  in 
tho  irrigated  districts  of  tlio  Southwest. 

There  is  less  danger  of  prussic-aeid  poisoning  in  pusturing  or 
feeding  Sudan  grass  than  larger  sorghums,  but  care  must  he 
observed  in  pasturing  the  grass,  especially  in  tho  Northern 
States. 

Feeding  experiments  have  shown  Sudan  grass  to  be  an 
exeellent  roughage  for  work  animals  and  stock  cattle  and  only 
slightly  less  valuable  than  alfalfa  for  milk  cows. 

Seed  production  is  profitable  only  in  certain  favored  localities. 
Johnson  grass  seed  is  dangerous  as  an  adulterant  in  Sudan  grass 
seed  south  of  the  thirty-eighth  degree  of  latitude  only.  There 
Johason  grass  behaves  as  a  perennial  and  is  difficult  to  eradicate. 

Sudan  grass  hybridizes  freely  with  tho  sorghums,  and  caro  is 
necessary  to  keep  it  from  becoming  a  mongrel  crop  as  have 
many  of  the  sweet  sorghums. 
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ORIGIN  OF  SUDAN  GRASS. 

DOUBTLESS  Johnson  grass  would  bo  a  much  moro  valuable  hay 
plant  for  tho  Southern  States  if  it  wore  not  equipped  with  vigor- 
ous underground  stems.  Recognizing  this  fact,  systematic  search 
for  forms  of  andropogons  lacking  these  aggressive  rootstocks  was 
begun  under  tho  direction  of  C.  V.  Piper,  Agrostologist  in  Charge  of 
the  Office  of  Forage-Crop  Investigations.  With  the  assistance  of  the 
Office  of  Foreign  Seed  and  Plant  Introduction,  8  ounces  of  seed  of  a 
grass  known  as  Garawi  was' obtained  on  March  15,  1909,  from  Mx.  H. 
ITewison,  Director  of  Agriculture  and  Lands  of  the  Sudan  Government 
at  Khartum.1  A  portion  of  this  seed  was  planted  at  tho  Forage-Crop 
Field  Station,  Chillicothe,  Tex.,  that  spring.  Tho  grass  proved  very 
promising  there,  and  it  has  since  been  grown  at  many  other  points. 
In  order  that  it  might  have  a  distinctive  name  it  was  called  Sudan 
grass. 

DESCRIPTION  OF  SUDAN  GRASS. 

Under  cultivation  in  the  United  States,  Sudan  grass  has  shown 
itself  to  bo  distinctly  an  annual.  Only  under  practically  frost-free 
conditions,  such  as  obtain  along  tho  Gulf  coast  and  in  southern  Cali- 
fornia, have  plants  lived  over  winter.  This  grass  is  very  closely  re- 
lated to  tho  cultivated  sorghums  and  hybridizes  with  them  readily. 
Tho  fact  that  it  has  no  rootstocks  places  it  nearer  tho  cultivated  sor- 
ghums than  Johnson  grass,  though  for  many  years  Johnson  grass 

'  Piper,  C.  V.  Sudan  grass,  o  now  drought-resistant  hay  plant.  U.  S.  Dept.  of  Agr.,  Bur.  riant  Indus. 
Clr.  125, 20  p.  1913. 

Oakley,  It.  A.  riomo  now  grasses  for  tho  South.  In  Yearbook,  Department  of  Agriculture,  for  1912,  p. 
405-604. 
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has  been  credited  by  some,  botanists  with  b*uig  the  primitive  form 
of  tlio  sorghums. 

Sudan  grass  when  seeded  broadcast  or  in  drills  grows  about  3  to  5 
feet  high  and  has  stems  about  three-sixteenths  of  an  inch  in  diameter 


Fto.  1.— StiiRle  plunt  of  Sudan  Kinfls,  Illustrating  Its  liablts  of  growth  when  planted  In  rows. 

(n  little  smaller  than  a  lead  pencil).  If  grown  in  rows  and  cultivated, 
it  reaches  a  height  of  fi  to  S  feet,  and  the  stems  are  about  one-fourth 
of  an  inch  in  diameter.  (Fig.  1 .)  The  panicle  is  loose  and  open,  very 
much  like  that  of  Johnson  grass,  but  a  little  larger  and  a  trifle  less 
onen.    The  hulls,  or  glumes,  are  awncd  and  when  in  flower  are  often 
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purplish  in  color.  This  color  tisunlly  fndos  to  a  palo  yellow  when  ripe. 
Tho  awns  arc  broken  off  in  thrashing,  so  that  the  commercial  seeds 


Fio.  2.— Young  plants  of  Sudan  grass  (left)  anrl  Johnson  grass  (right),  showing  tho  vigorous  rootstocks  oi 
Johnson  grass  and  their  entire,  absence,  on  Sudan  grass. 

rarely  havo  awns.  Tho  loaves  are  broader  and  moro  numerous  than 
those  of  Johnson  grass,  giving  tho  grass  a  much  moro  favorablo  ap- 
pcaranoo  as  a  hay  plant.    Tho  most  important  difference,  however, 
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is  that  tho  mggr&mta  underground  statu*,  or  rootstocks,  iridi  which 
Johnson  grass  is  equipped  are  entirely  absent  in  Sudan  grass.  This 
striking  difference  is  shown  clearly  in  tho  accompanying  fignro  illus- 
trating young  seedling  plants  of  tho  two  grasses.  (Fig.  2.)  Sudan 
grass,  Jiko  tho  ctdtivated  sorghums,  never  develops  anything  but 
fibrous  roots,  thereforo  it  can  not  beoomo  an  obnoxious  weed  as  tho 
perennial  Johnson  grass  does.  Furthermore,  it  has  shown  no  tend- 
ency to  persist  in  fields  as  an  annual  weed  through  volunteer  secdings. 
When  it  has  plenty  of  room,  tho  grass  tillers  very  freely.  It  is  not 
uncommon  to  find  over  100  stems  arising  from  ono  crown.  This  de- 
cided tendency  to  tiller  is  most  apparent  after  tho  first  cutting,  and 
usually  makes  the  hay  from  tho  second  cutting  of  finer  toxturo  than 
that  from  the  first. 

CLIMATIC  REQUIREMENTS. 

Sudan  grass,  liko  sorghums,  does  best  in  u  warm  climate.  In  favor- 
able seasons,  where  tho  growing  period  is  long,  as  many  as  four  cut- 
tings can  bo  obtained  in  ono  year.  As  in  tho  caso  of  all  other  crops, 
in  determining  tho  regions  of  greatest  importance,  climatic  and 
soil  conditions  aro  linked  with  tho  ncuteness  of  tho  need  for  such  n 
crop.  Tho  principal  regions  of  production  in  tho  United  States  aro 
shown  on  the  map  (fig.  3)  as  follows: 


Fm.  3.— OuHino  rrwp  showing  tlio  limeyi  value  of  Sudan  prjvw  In  flilli'rrnt  pnrt.i  of  tho 

United  Stiiti'. 


Region  1. — Two  or  throo  good  cutting*  of  hay  aro  secured  without  irrigation  in  thia 
regi  >n,  lho  yields  varying  from  2  to  4  tons  to  tho  acre.  This  is  tho  region  of  its  greatest 
im[H>rtfino*)  bocauso  of  tho  need  for  a  bettor  hay  grass  in  thoso  States.  Profitable  seed 
yields  aro  secured  west  of  tho  9St.lt  meridian  only,  tho  sorghum  midgo  usually  prevent- 
ing sood  formation  in  tho  moro  humid  district  east  of  this  meridian. 
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Region  2. — Sudan  grass  thrives  hero  almost  as  well  as  in  region  1,  making  good 
yields  I ««tli  of  hay  mid  of  seed.  Timothy,  clover,  and  alfalfa,  however,  moot  thu  hay 
requirements  of  this  region  bo  fully  that  Sudan  grass  is  valued  chiefly  as  a  catch  crop 
or  for  limited  citltnro  on  soils  not  suited  to  these  forago  crops. 

Region  3. — This  comprises  the  region  west  of  region  2,  where  tho  rainfall  is  too  low 
ior  tho  successful  cultivation  of  timothy  and  clover.  Sudan  grass  commonly  makes 
ono  cutting  under  such  conditions,  anil  in  favorablo  seasons  two,  yielding  1  to  3  tons 
'of  hay  to  tho  acre.  Its  chief  com]K>titors  in  this  region  aro  alfalfa,  sorghum,  and  millet. 
Alfalfa  is  preferred  to  Sudan  grass  ordy  in  tho  more  favored  locations,  such  aa  river  and 
creek  valleys  or  whero  irrigation  is  possible  Tho  hotter  varieties  of  sorghum,  such 
as  lied  Amber  and  Orange,  will  outyiehl  Sudan  grass,  but  tho  latter  is  better  suited 
for  pasture  purposes,  produces  a  letter  quality  of  hay,  and  is  easier  to  handle  with 
haying  machinery.  Seed  production,  though  jiossiblo  in  most  of  this  region,  is 
proGtablo  only  in  tho  southern  part. 

Region  4. — Sudan  grass  yields  abundantly  both  in  hay  and  in  seed  in  all  irrigated 
localities  in  this  region;  yields  of  4  tons  of  hay  to  tho  aero  aro  not  uncommon  on  good 
soils.  It  is  used  chiefly  to  supplement  alfalfa  in  tho  rations  of  horses  and  dairy  cattle, 
as  a  puro  alfalfa  hay  ration  seems  to  result  in  digestives  disturbances,  especially  in 
dairy  cows. 

Region  S. — In  this  part  of  tho  United  States  Sudan  grass  is  successful  only  in 
limited  areas.  Its  failuro  except  in  thoso  localities  is  duo  either  to  low  temperatures 
caused  by  high  altitudes  or  to  insufficient  rainfall. 

Region  6. — In  this  region,  including  Florida  and  tho  Coastal  Plain  along  both 
tho  Atlantic  and  Gulf  coasts,  Sudan  grass  is  usually  a  failure,  largely  on  account  of  tho 
injury  to  tho  foliage  caused  by  r*J-»pot  or  sorghum  blight. 

Region  7. — This  is  a  region  100  to  200  miles  wido  along  the  northern  border  of  tho 
1'nited  States.  Sudan  grass  is  not  profitable  here,  because  of  tho  cool  summers  and 
short  growing  season. 

Sinco  its  introduction  in  1900  Sudan  grass  has  becomo  known  in 
nearly  every  part  of  tho  United  States  and  is  now  being  grown  whero 
it  was  at  first  thought  to  bo  wholly  unadapted.  Its  short  growing 
period  permits  it  to  thrive  and  mako  good  crops  of  hay  ns  far  north 
as  southern  Michigan  and  New  York.  Throughout  tho  timothy  and 
clover  region,  though  it  may  never  beeomo  tho  leading  hay  grass,  it 
will  bo  used  moro  and  moro  as  a  cateh  crop  in  plaeo  of  tho  millets. 
In  tho  Iloeky  Mountain  region  (fig.  3,  region  5)  tho  results  aro  for  tho 
most  part  unfavorable  except  in  tho  irrigated  valleys.  At  tho  higher 
altitudes  untimely  frosts  and  continued  low  temperatures  during  tho 
summer,  months  precludes  a  successful  growth.  Tho  upper  limits  of 
profitablo  hay  production  seem  to  bo  G,000  to  8,000  feet  in  New  Mex- 
ico, Arizona,  and  southern  California;  5,000  to  6,000  feet  in  Colorado, 
Utah,  Novada,  and  northern  California;  and  4,000  to  5,000  feet  north 
of  thoso  States.  Tho  altitudinal  limits  for  seed  production  aro  at 
least  1 ,000  feet  lower,  respectively,  than  thoso  named  for  hay,  because 
under  cool  conditions  it  takes  a  month  or  moro  to  maturo  seed  after 
tho  crop  is  ready  to  bo  cut  for  hay. 

DROUGHT  RELATIONS. 

That  Sudan  grass  will  grow  and  produco  fair  crops  in  regions  of 
low  rainfall  has  been  demonstrated  by  numerous  tests  in  tho  Great 
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Plains.  Tts  ability  to  endure  petfiud*  of  drought  is  equal,  though  not 
superior,  to  that  of  tho  host  varieties  of  sorghum.  Tn  the  South, 
where  drought  i*  usuidly  romhined  with  extreme  heat,  Sudan  grass 
yields  much  better  than  millet,  but  in  Montana  and  tho  Dakotas 
millet  makes  a  slightly  larger  yield. 

Experiments  bars  shown  that  Sudan  grass  requires  a  greater 
amount  of  water  to  produce  a  pound  of  dry  matter  than  does  eorn, 
sorghum,  or  millet.  Notwithstanding  this  indicated  high  water 
requirement,  Sudan  grass  has  been  successfully  grown  as  a  dry-bind 
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FlU.  1.    V  plat  of  Sudan  Kra-«  (**  Iff*)  ftrown  twsldu  a  plat  of  Kursk  millet  at  Uedftcld,  S.  Dak.,  1018.  Doth 
crops  are  In  approximately  th«  right  stage  to  bo  cut  for  hay. 

crop  since  1012,  when  tho  first  wide  distribution  of  seed  took  place. 
As  an  emergency  hay  crop  and  summer  pasture  no  other  crop  is  better 
united  to  conditions  in  the  southern  half  of  the  Great  Plains. 

On  tho  University  Farm  at  Davis,  California,  it  has  been  grown 
with  good  results  as  a  dry-land  crop  and  is  recommended  for  use  in 
other  parts  of  that  State  where  irrigation  water  is  not  available.1 

SOIL  REQUIREMENTS. 

Sudan  grass  is  not  at  all  exacting  in  its  soil  requirements.  It  does 
best  on  a  rich  loam,  but  it  has  been  grown  successfully  on  almost 
every  class  of  soil  from  u  heavy  clay  to  a  light  sand.  Where  tho  soil 
is  quite  sandy,  however,  tho  yield  may  be  expected  t  o  bo  light.  Cold, 
wet,  moggy  soils  aro  particularly  unsuited  to  Sudan  grass.  Before 


i  M->d»o,  n.  A  ,  and  Krmwdy,  P.  li.   Oulif.  Agr.  Kxp.  fita.  fhil.  277,  p.  200.  J!>17. 
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such  soils  will  grow  it,  thorough  drainage  must  bo  provided.  Smnll 
amounts  of  nlkali  in  tho  soil  roduco  tho  yields  markedly  and  stronger 
coneentrii turns  prevent  profitable,  culture. 

PLACE  IN  THE  CROPPING  SYSTEM. 

Although  Sudan  grass  is  nu  nnnunl  nnd  cnu  bo  intvoduce«l  easily 
into  any  rotation,  it  probably  never  will  be  widely  used  as  a  stnplo 
crop  in  permanent  rotations.  To  fdl  such  a  position  acceptably  a 
crop  must  servo  either  as  a  "money  crop"  or  as  a  soil  improver. 
Under  certain  conditions  in  the  Southern  States  Sudan  grass  utilized 
as  a  hay  crop  or  for  seed  production  may  he  considered  as  a  cash 
crop,  hut  in  most  cases  it  will  be  grown  as  an  emergency  hay  crop  or 
for  summer  pasture. 

Tho  other  two  crops  most  widely  grown  as  catch  crops  or  emer- 
gency hay  crops  aro  millet  and  sorgo,  or  "cane."  (Fig.  4.)  Tho  yields 
of  Sudan  grass,  as  compared  with  these  two,  its  chief  competitors, 
over  n  series  of  years  from  1012  to  1!)1P>  and  at  a  considerable  number 
of  stations  are  given  in  Table  T. 


Taulk  I. — Comimriion  of  Suilan  ijras*  with  millet  mul  nortjn  in  yiflih  per  acre  oj 

cured  hay. 


Yield  per  ncrc  (tons). 

Rogloni. 

Sudan 
!  grass. 

Motet. 

Sorgo. 

2. 14 
2  01 
1.25 
2  W 

3.89 
3.49 
5.31 
5.S6 

It  will  bo  seen  that  in  tho  northern  Great  Plains  and  in  the  timothy 
ami  clover  belt  millet  yields  practically  as  much  hay  as  Sudan  grass, 
but  in  tho  central  Great  Plains  tliero  is  a  difference  of  onedialf  ton 
per  aero  in  favor  of  Sudan  grass,  and  in  tho  southern  Great  Plains  tho 
yield  of  Sudan  grass  is  over  three  times  that  of  millet.  'Hie  yield  of 
sorgo  in  drilled  or  broadcasted  seedings  averages  in  each  region  about 
1  ton  moro  hay  per  aero  than  Sudan  grass,  but  this  is  because  of  tho 
larger  amount  of  moisture  in  tho  sorgo  hay  duo  in  a  measure  to  the 
greater  difficulty  of  curing  its  coarso  stems.  ,  Tho  difference  in  the 
actual  yield  of  dry  matter  is  partly  offset  by  tho  better  quality  of  tho 
Sudan  grass  hay. 

VALUE  IN  IRRIGATED  REGIONS. 

In  many  of  tho  irrigated  parts  of  tho  West,  whero  alfalfa  is  the 
^principal  crop  and  dairying  tho  chief  industry  of  tho  people,  alfalfa 
"has  been  mado  tho  constant  and  tho  almost  complcto  diet  of  the  cows. 
Tho  continuous  nso  of  this  high-protcin  hay  has  caused  digestive 
167802°— 20— Hull.  1 126  2 
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troubles,  but  (his  derangement  of  Uiu  digwstrvn  functions  seems  to  dis- 
appear promptly  when  Uia  fead  is  changed,  ruder  irrigation  south 
of  Oregon  and  Wyoming,  Sudan  grass  makes  an  excellent  crop  to 
grow  for  mixing  with  alfalfa.  Yields  of  cured  hay  obfcainsd  under 
irrigation  in  California  uud  Arizona  have  boon  equal  and  in  some 
ease*  larger  than  those  from  nlfnlfa.  At  Chioo,  Calif.,  Sudan  grass 
when  irrigated  gave  a  yield  of  tt.8  tons  of  cured  hay  per  acre,  as  com- 
pared with  a  yield  of  S.3  tons  of  alfalfa  buy;  and  ut  Bard,  Calif.,  in 
the.  extromo  southern  end  of  the  State,  Sudan  grass  on  favorable  soil 
ga\o  a  yield  of  S  tons  of  hay  per  acre,  as  compared  with  7.(>  tons  of 
alfalfa,  Tito  yield  of  S  tons  at  this  place  was  obtained  from  grass 
planted  almost  a  month  later  tlum  it  should  have  been.  At  Phoenix, 
Am.,  the  yield  of  Sudan  grass  was  7.S  tons  per  acre,  as  compared 
with  a  yield  of  9.X  tons  of  alfalfa,  and  at  Owens,  Ariz.,  Sudan  grass 
made  a  yield  of  4.5  tons  per  acre,  with  only  one  irrigation  during  tho 
season. 

These  unusual  yields  of  hay  from  an  annual  crop,  which  by  its 
nature  can  he  made  to  fit  into  any  rotation,  will  no  doubt  mean  inneh 
to  the  daining  industry  of  tho  Southwest. 

The  percentage  of  moisture  m  apt  to  bo  somewhat  greater  in  Sudan 
grass  than  in  alfalfa  when  t ho  weights  are  taken  directly  from  tho 
field,  but  losvS  labor  i-i  necessary  to  handle  the  Sudan  gra»s  because  tho 
maximum  yield  from  it  U  secured  in  three  cuttings,  while  with  tho 
alfalfa  five  or  moro  cuttings  are  required  to  produeo  tho  yields 
mentioned. 

Sudan  is  tho  only  grass  which  yields  under  irrigation  in  tho  South- 
west oven  approximately  as  much  as  alfalfa.  It  can  bo  used,  there- 
fore, in  providing  u  change  of  feed  without  reducing  tho  tonnage 
obtained  from  tho  laud.  Sudan  grass  was  found  just  in  time  to  fill 
this  need,  and  although  it  is  not  as  rich  in  protein  as  alfalfa,  experience 
indicates  that  when  mixed  with  alfalfa  or  fed  with  some  concentrate 
rich  in  protein  tho  flow  of  milk  will  bo  nearly  or  quit*  normal. 

SUDAN  GRASS  AND  LEGUME  MIXTURES. 

The  suitability  of  Sudan  grass  for  growing  in  mixtures  with  cow- 
pea-*,  soy  beans,  and  other  legumes  in  regions  to  which  Sudan  grass 
and  theso  legumes  are  well  adapted  is  nt  once  apparent.  (0  Sudan 
grass  grows  strictly  erect,  with  a  stem  stiff  enough  to  support  iho 
vines  characteristic  of  most  legumes,  and  it  thus  makes  the  harvest- 
ing easier  by  keeping  tho  legumes  off  tho  ground.  It  also  allows  them 
to  cure  more  quickly  by  preventing  tho  leaves  from  matting.  (2)  It 
is  low  in  protein,  which  is  abundant  in  tho  legumes,  and  thus  a  well- 
balanced  mixture  is  produced.  (.'!)  The  yields,  although  they  are 
not  often  as  great,  as  when  Sudan  grass  is  seeded  alone,  are  moro 
•valuable,  as  tho  feeding  value  of  the  h#r  is  considerably  enhanced. 
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Tho  yiolds  obtained  from  sucli  a  mixture  in  1913  varied  from  1  to 
:i\  tons  per  acre.  Tho  best  showing  was  made,  at  tho  Maryland 
Agricultural  Experiment  Station,  where  tho  yiolds  averaged  about 
3}  tons  of  cured  hay  per  acre.  In  1012  at  Arlington  Farm,  Virginia, 
tho  mixture  of  Sudan  grass  and  cowpeas  gavo  a  yield  of  4.6  tons  of 
cured  hay  per  acre,  and  Johnson  grass  in  mixture  witli  tho  some  va- 
riety of  eowpeas  mndo  a  yield  of  only  2.8  tons  per  acre.    (Fig.  5.) 


Fio.5.    1'lats  at  Arlington  Farm,  Vs.,  in  1912,  showing  mixtures  of  Sudan  gross  and  cowpew  (rljthl) 
ami  Johnson  gr^-a  und  cowpou  (left). 


Sudan  grass  in  mixture  with  soy  beans  tho  same  year  yisidad  4.4  tons 
per  aero.  Snob  mixtures  aro  profitable  only  in  humid  regions  or 
whero  irrigation  is  possible. 

CULTURE. 
PREPARATION  OF  THE  SEED  BED. 

In  seeding  Sudan  grass  a  rather  firm  seed  bed  is  best.  Usually, 
when  it  is  desired  to  drill  tho  seed,  tho  ground  is  plowed  in  tho  spring 
and  harrowed  well,  as  for  com.  A  cool  soil  delays  the  germination  of 
the  seed;  thereforo  spring  plowing  is  proferablo  for  tho  seed  bod, 
because  it  assists  in  wanning  tho  soil."  Xo  fertilizers  are  necessary  in 
the  West,  whero  tho  soil  is  reasonably  good,  but  in  tho  East  it  is  prob- 
ably advisable  to  uso  some  eoinplote  fertilizer,  such  as  is  applied  for 
com,  or  .some  combination  of  phosphorus  and  nitrogen,  if  tho  prico  of 
potash  is  high.  Few  experiments  have  been  conducted  to  determine 
tho  host  practice  to  follow,  but  in  Kentucky  applications  of  acid 
phosphate  at  tho  rate  of  200  pounds  per  aero  resulted  in  increases  of 
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yield  in  8  out  of  10  cases.  The  average  increase  attributed  to  tho 
fertilizer  was  68  per  cent. 

DATE  OF  SEEDING. 

It  lias  been  found  best  to  seed  Sudan  grass  after  tho  soil  has  become 
warm,  or  about  two  weeks  after  corn-planting  time.  When  sown  in 
cold  soil  the  result  usually  is  a  poor  stand  or  a  slow  growth  for  several 
months,  so  that  in  tho  end  no  advantage  has  accrued  from  tho  early 
seeding. 

Widely  scattered  experiments  have  shown  that  in  very  few  cases 
are  tho  earliest  secdings  highest  in  hay  yield.  Tho  experience  so  far 
gained  by  tho  United  States  Department  of  Agriculture  in  its  tests 
indicates  that  for  tho  extreme  South  tho  best  time  for  seeding  lies 


Fig.  0.— A  eloso-up  view  of  a  field  of  Sudan  grass  seoded  with  a  grain  drill  on  June  1.  Photographed  August 

12, 1915,  at  Hays,  Kans. 

between  April  1  and  May  1 ;  in  tho  latitude  of  Oklahoma  and  Kansas, 
anytime  between  May  1  and  Juno  15  (fig.  6);  and  in  the  latitude  of 
Nebraska  and  South  Dakota  between  May  15  and  Juno  15.  From 
Kansas  south  good  crops  of  hay  can  be  secured  from  secdings  made 
July  1  or  oven  later. 

METHOD  OF  SEEDING. 

For  hay  production  in  regions  of  abundant  rainfall  tho  best  machine 
for  seeding  is  no  doubt  tho  common  grain  drill.  Well-cleaned  seed 
feeds  freely  from  this  drill,  and  it  can  be  distributed  evenly  and  a  good 
stand  thus  secured.  If  a  press  drill  is  used  tho  ground  is  left  level 
and  in  good  condition  for  tho  mower.  The  depth  of  seeding  has  but 
little  effect  on  tho  root  system  of  Sudan  grass.  It  seems  to  be  a 
characteristic  of  the  grass  that  the  root  system  begins  near  tho  surface 
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of  the  soil,  regardless  of  the  depth  at  which  the  seed  is  placed.  The 
best  depth,  everything  considered,  is  about  1  inch,  but  where  the 
soil  does  not  become  packed  the  plant  will  force  itself  to  the  surface 
even  from  a  depth  of  3£  to  4  inches.  ' 

In  the  scmiarid  regions  for  hay,  and  in  any  locality  for  seed  pro- 
duction, better  results  are  obtained  by  seeding  in  rows  far  enough 
apart  to  allow  cultivation.  This  can  be  accomplished  with  a  grain 
drill  by  stopping  up  a  sufficient  number  of  the  holes  so  that  the  rows 
will  bo  the  desired  distance  apart.  If  only  the  ordinary  corn  culti- 
vators are  available  for  the  work  it  is  best  to  place  the  rows  36  to  42 


Fiq.  7,— Sudan  grass  planted  In  rows  42  inches  apart  for  seed  production.   Photographed  at  Ilays,  Kans., 

September  9, 1915. 

inches  apart.  ( Fig.  7.)  If  a  bcot  cultivator  or  some  similar  tool  is 
available,  larger  yields  can  bo  obtained  from  rows  18  to  24  inches  apart. 
Twenty-four  inches  is  perhaps  as  close  as  practicable,  unless  horses 
especially  trained  to  walk  between  the  rows  are  to  bo  had.  Other- 
wise much  of  the  stand  will  be  destroyed  by  trampling  in  rows  less 
than  24  inches  apart.  Against  any  difference  in  favor  of  the  culti- 
vated-row planting  over  the  broadcasted  field  will  have  to  bo  charged 
the  cost  of  cultivation.  A  better  quality  of  hay  is  produced  from  the 
broadcast  stand,  owing  to  the  finer  stems.  The  grass  grown  in  culti- 
vated rows  is  likely  to  bo  coarse  and  therefore  not  so  desirable  for 
market  hay.    For  home  feeding  the  coarseness  will  be  of  little  dis- 
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advantage,  as  the  stems  do  not  beeomo  so  woody  that  they  are  refused 
by  stock. 

RATE  OF  SEEDING. 

Rates  of  10  to  40  pounds  of  seed  to  tho  aero  have  been  tested  at  tho 
different  agricultural  experiment  stations.  There  was,  howover,  no 
definite  superiority  indicated  for  any  one  of  theso  rates  in  drilled 
scodings.  Sudan  grass  tillers  so  profusely  in  thin  stands  that  tho 
final  number  of  stems  per  square  foot  of  ground  is  usually  very  nearly 
the  same,  whether  tho  rate  is  15  or  4.0  pounds.  Taking  all  the  factors 
into  consideration,  20  to  25  pounds  per  acre  are  recommended  for 
drilled  or  broadcasted  seedings  in  tho  humid  regions  and  12  to  15 
pounds  in  tho  dry  sections.  Under  irrigation,  15  to  20  pounds  of  seed 
arc  sufficient,  owing  to  tho  more  favorable  conditions  for  germination. 
Theso  quantities  should  bo  proportionately  increased  if  the  seed  is  of 
low  germination  or  tho  soil  in  poor  physical  condition.  A  grain  drill 
set  to  sow  2  peeks  of  wheat  to  tho  aero  will  ordinarily  sow  about  20  to 
25  pounds  of  Sudan  grass  seed.  If  it  is  desired  to  sow  a  less  quantity, 
this  can  bo  accomplished  by  stopping  alternato  holes  in  tho  drill  or 
by  mixing  tho  Sudan  grass  seed  with  bran  or  some  othor  mill  feed 
in  any  proportion  necessary. 

For  seeding  in  cultivated  rows  36  to  44  inches  apart,  2  to  4  pounds 
of  seed  per  aero  will  bo  found  suffieioitt,  while  in  rows  18  to  24  inches 
apart,  4  to  6  pounds  por  aero  will  bo  required,  the  smaller  quantity 
being  used,  as  in  tho  broadcast  soedings,  for  regions  of  light  rainfall. 
If  tho  crop  is  intended  for  hay,  enough  seed  should  bo  used  in  any  easo 
to  insuro  a  thick  stand  of  plants  in  the  row.  When  a  seed  crop  is  do- 
sired,  the  rate  of  seoding  should  ordinarily  bo  somewhat  leas  than  for 
a  hay  crop. 

HARVESTING. 

The  most  common  way  of  harvesting  tho  grass  for  hay  is  with  a 
mower.  It  cures  readily  and  can  bo  cut  in  tho  morning  and  if  tho  sun 
is  bright  raked  up  that  afternoon  or  tho  next  day.  After  bunching, 
it  is  placed  in  cocks,  just  as  with  millet,  and  removed  from  theso  cocks 
to  the  barn  or  stacks  after  it  has  thoroughly  cured.  Bceauso  of  tho 
largo  amount  of  juice  in  the  stems  of  Sudan  grass,  tho  leaves  cure  first 
and  tho  hay  often  appears  ready  to  stack  when  it  is  not;  therefore, 
tho  only  suro  way  to  avoid  injury  by  heating  is  to  allow  Sudan  grass 
to  remain  in  cocks  long  enough  for  tho  stems  to  become  dry.  The 
leaves  are  retained  well,  and  if  cut  at  tho  right  stago  of  maturity  and 
handled  properly  it  will  make  a  bright,  leafy,  sweet  hay  of  tho  very 
best  quality. 

Where  tho  crop  is  desired  for  socd,  it  is  harvested  liko  the  small 
grains  with  an  ordinary  grain  binder  and  allowed  to  euro  in  shocks. 
This  method  can  also  bo  used  in  making  hay  in  tho  scmiarid  regions 
whero  such  good  drying  weather  prevails  that  tho  grass  will  cure  in 
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tho  shock.  Whcro  tho  planting  is  made  in  cultivated  rows,  a  corn  or 
row  binder  can  bo  usod,  but  in  most  cases  a  grain  binder  is  preferable. 
Sometimes,  where  tho  growth  is  rank,  troublois  experienced  in  getting 
the  reel  over  tho  tops  of  tho  plants  and  at  the  same  time  cutting  a  short 
stubble. 

Tho  timo  for  cutting  is  governed  to  some  extent  by  tho  fact  that 
sovcral  cuttings  aro  expected  in  most  cases,  and  this  often  makes  it 
seem  more  profitable  to  cut  tho  first  timo  as  early  as  possible,  so  that 
tho  grass  will  have  more  time  for  tho  second  growth.  Experiments 
have  shown,  however,  that  early  cutting  is  not  justifiable  either  from 
the  standpoint  of  total  yield  or  from  that  of  food  value.  At  tho  Fort 
Hays  experiment  station,  Hays,  Kans.,  tho  averago  seasonal  yield  of 
air-dry  hay  for  the  years  1915  to  1918,  inclusive,  was  as  follows: 


In  tho  first  stage  two  cuttings  were  obtained  each  year;  in  the 
second  stage  in  threo  out  of  four  years;  and  in  tho  third  stage  in  only 
two  of  the  years.  In  tho  fourth  stago  only  ono  cutting  a  year  was 
obtained,  but  tho  average  yield  was  tho  largest  of  the  four  methods. 

The  above  experiment  clearly  shows  that  it  is  not  profitable  to  cut 
Sudan  grass  before  it  has  begun  to  head.  The  preferable  stage  of 
maturity  for  cutting  is  from  tho  timo  it  begins  heading  until  it  is  fully 
headed.  There  is  littlo  loss,  however,  when  tho  grass  is  allowed  to, 
grow  until  the  seed  has  reached  the  soft  dough  stago  and  only. one 
cutting  is  then  required  to  harvest  the  crop  and  obtain  a  maximum 
yield  of  forage. 

There  aro  very  few  hay  grasses  which  are  injured  so  littlo  by  stand- 
ing beyond  tho  proper  stage  of  maturity  as  Sudan  grass.  This  is 
duo  largely  to  the  numerous  tillers  which,  arising  from  the  base, 
mature  successively  later  than  the  primary  stem  and  provide  imma- 
ture stalks  throughout  the  entire  growing  season.  There  is,  in  addi- 
tion, the  fact  that  like  the  sorghums  if  holds  its  leaves  well  and 
makes  tho  best  quality  of  fodder  when  the  seed  has  reached  tho  dough 
stage.  This  characteristic  makes  it  possible,  where  necessary,  to 
extend  the  haying  process  over  a  long  period  without  any  material 
loss  either  in  the  quantity  or  quality  of  tho  hay.  Such  a  feature  is 
of  great,  importance  to  the  farmer,  since  haying  is  often  interfered 
with  by  other  work  or  by  rains  which  prevent  cutting  at  the  most 
favorable  time. 

Tho  scarcity  of  roughage,  the  presence  of  a  drought,  or  tho  danger 
of  loss  from  insects  may  also  enter  into  tho  decision  as  to  when  Sudan 
grass  shoidd  be  harvested.    If  feed  is  scarce,  or  the  weather  turns  dry, 


Tons  por  aero. 


1.  Cut  just  before  heading  

2.  Cut  as  tho  first  heads  appeared. 

3.  Cut  when  in  full  head  

4.  Cut  when  tho  seed  was  in  milk 


1.  83 
2.24 
2. 14 
2.31 
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or  grasshoppers  bocomo  destructive,  a  good  crop  of  hay  can  bo  har- 
vested in  50  to  55  days  from  tho  dato  of  seeding;  and  even  though 
tho  grass  has  not  then  reached  tho  proper  stage  of  maturity  for  cut- 
ting, it  should  under  such  conditions  bo  harvested. 

UTILIZATION. 

HAY. 

Tho  hay  from  Sudan  grass  is  of  oxeellent  quality  and  tho  yields  aro 
quite  satisfactory;  therefore,  tho  grass  will  continue  to  bo  most  largoly 


Fia.  8.— Bundles  of  Sudan  grass,  Illustrating  Its  rapidity  of  growth.  From  left  to  right:  No.  1,  71  days; 
No.  2, 56  days;  No.  3, 42  days;  No.  4, 28  days;  and  No.  5, 13  days  from  dato  of  seeding.  Sudan  grass  should 
not  bo  cut  for  hay  until  It  has  roachod  tho  stago  of  maturity  shown  by  bundles  1  and  2. 


utilized  as  a  hay  crop.  From  the  central  United  States  southward  it 
is  possiblo  to  get  two  cuttings,  and  in  favorablo  instances  as  many  as 
four  cuttings  havo  been  socured.  From  seeding  to  tho  first  cutting 
60  to  80  days  aro  necessary.  When  conditions  favor  continuous 
growth  tho  soeond  cutting  is  ready  in  about  45  days  after  tho  first  ono, 
but  tho  third  ono  is  likely  to  tako  a  littlo  longer — 50  to  55  days. 
(Fig.  8.)  This  means  that  tho  growing  season  must  extend  over  a 
period  of  six  months  to  produco  throo  cuttings.    By  cutting  tho  grass 
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a  little  earlier  eaeh  time,  four  cuttings  can  be  obtained  during  tbe 
same  period.  This  was  done  at  Chillicothe,  Tex.,  in  1912.  A  plat 
was  seeded  April  26  and  the  following  cuttings  obtained : 


Dato  of  cutting. 

Yiold  per 
acre. 

Growing 
poriocl. 

Pounds. 
2,140 
1,810 
3,050 
1,800 

Days. 
57 
25 
34 
55 

8,800 

171 

It  is  quite  probable  that  an  equally  large  yield  of  hay  of  better 
quality  would  have  been  obtained  from  three  cuttings,  as  this  would 
have  given  time  for  each  cutting  to  reach  the  proper  stage  of  maturity. 

It  will  be  noted  in  Table  I  that  Sudan  grass  can  bo  expected  to 
make  an  average  yield  of  2\  tons  in  the  Northern  and  Central  States 
and  about  4  tons  of  hay  per  acre  in  the  Southern  States.  These 
yields  were  obtained  without  irrigation.  When  irrigated,  the  yields 
compare  favorably  with  those  of  alfalfa.  In  a  few  loealitics  millet 
has  given  a  slightly  larger  crop  than  Sudan  grass,  but  comparisons 
between  the  two  crops  in  such  cases  have  been  based  on  one  cutting 
only.  When  the  very  much  better  quality  of  the  Sudan  grass  hay 
and  the  possibility  of  two  or  more  cuttings  in  the  Southern  States  are 
taken  into  account  there  is  little  doubt  that  this  grass  will  replace 
millet  as  the  most  widely  used  catch  crop. 

SOILING  AND  SILAGE. 

Sudan  grass  is  admirably  suited  for  use  as  a  soiling  crop,  since  it  ■ 
makes  a  largo  yield  and  is  very  palatable  in  the  green  state.  By 
this  method  of  feeding,  a  small  area  in  the  South,  where  the  rainfall 
is  adequate  or  where  irrigation  is  possible,  can  bo  made  to  support  a 
goodly  number  of  animals.  Largo  yields  are  secured  under  irrigation, 
beeauso  the  growth  is  so  rapid  and  the  recovery  from  cutting  so 
prompt. 

The  use  of  Sudan  grass  for  silage  will  no  doubt  bo  limited,  owing  to 
the  ease  with  which  it  can  bo  made  into  hay,  to  the  fact  that  there  is 
but  little  Waste  in  feeding  it  as  hay,  and  to  the  larger  silage  yields  of 
the  sorghums  and  corn.  The  Oklahoma  experiment  station1  has 
conducted  some  experiments  with  Sudan  grass  silage.  A  consider- 
able number  of  analyses  were  made  which  showed  that  Sudan  grass 
silage  was  about  the  same  in  chemical  composition  as  corn  silage. 
Sheep  did  not  relish  the  silage  as  Well  as  they  did  corn  silage,  but 
they  liked  it  equally  as  well  as  they  did  the  silage  made  from  grain 
sorghums. 


'Francis,  C.  K.,  and  Friodemann,  W.  Q    Okla.  Agr.  Exp.  Sta  Bui.  115,  8  p.  1917. 
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Mixtures  of  Sudan  grass  with  eowpeas  or  soy  beans  ean  bo  grown 
for  silago  in  humid  regions.  Such  mixture  makes  a  bright-colored, 
palatablo  silago  of  high  feeding  valuo. 

PASTURE. 

Sudan  grass  is  rapidly  gaining  popularity  as  a  summer  pasturo 
crop.  In  regions  of  low  rainfall  and  high  temperatures,  its  carrying 
capacity  during  tho  hot  summer  months  is  superior  to  that  of  any 
other  grass  or  legume.  On  tho  experimental  farm  nt  Dodgo  City, 
Kfins.,  in  tho  summer  of  1914  a  herd  of  milk  cows  was  pastured 
alternately  on  Sudan  grass  and  on  nativo  grasses.  Tho  Sudan  grass 
furnished  abundant  pasturago  at  tho  rato  of  one  cow  per  aero  for 
125  days  and  tho  cows  mado  a  daily  average  of  3.8  pounds  more 
milk  per  cow  on  tho  Sudan  grass  than  on  tho  nativo  grasses. 

In  1915,  at  Chillicothc,  Tex.,  mules,  horses,  and  cows  allowed  tho 
run  of  a  field  containing  equal  areas  of  Amber  sorgo,  Golden  millet, 
and  Sudan  grass  all  showed  a  decided  proforenoo  for  the  Sudan  grass. 
At  tho  Arizona  experiment  farm  near  Prcscott,  Ariz.,  Sudan  grass 
without  irrigation  maintained  20  sheep  per  aero  continuously  for  100 
days.  Tho  sheep  pasturod  on  Sudan  grass  fattened,  whilo  those 
grazing  Amber  sorgo  mado  only  ordinary  growth.  Tho  California 
experiment  station  pastured  a  nonirrigatcd  field  of  Sudan  grass  with 
sheep  at  tho  rato  of  22  head  per  aero.  Tho  sheep  mado  gains  of  ono- 
third  of  a  pound  a  day  whilo  on  tho  pasturo,  and  no  injurious  effects 
woro  noted. 

Sudan  grass  is  also  ono  of  tho  best  pasturo  grasses  for  irrigated 
lands  in  tho  Southwest.  On  tho  Yuma  experiment  farm  at  Bard, 
Calif.,  a  small  area  of  about  8  acres  was  pasturod  for  six  months  in 
1915  with  milk  cows  and  work  horses  (fig.  9).  Tho  field  was  divided 
in  halves  and  each  half  pastured  alternately  in  periods  of  2  to  3  weeks. 
The  grass  was  irrigated  in  each  caso  as  soon  as  tho  animals  woro  re- 
moved. The  field  maintained  an  average  of  thrco  head  per  aero  in 
good  condition  throughout  the  entiro  period. 

Besides  these  moro  or  loss  definite  tests  by  experiment  stations, 
numerous  farmers  have  reported  excellent  results  with  Sudan  grass 
pasture.  Hogs  relish  tho  grass  and  when  they  have  access  to  Sudan 
grass  pasturo,  good  gains  can  bo  produced  with  one-half  tho  custo- 
mary grain  ration. 

Sudan  grass,  like  Johnson  grass,  is  less  likely  to  contain  dangerous 
amounts  of  prussio  acid  than  thelargor  sorghums.  Only  throe  authen- 
tic oases  of  poisoning  by  Sudan  grass  havo  been  called  to  the  atten- 
tion of  tho  United  States  Department  of  Agriculture.  The  most 
serious  of  thoso  occurred  on  a  farm  in  Kansas  whore  for  two  years 
Sudan  grass  had  boon  pasturod  without  trouble.  Tho  third  year, 
after  a  crop  badly  injured  by  drought  had  boon  cut  for  hay,  40  cows 
woro  turned  into  the  field  to  pasturo  tho  aftermath.    In  throo  hours 
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17  of  tho  cows  bccamo  sick  and  somo  of  them  died.  Such  experiences 
show  plainly  that,  notwithstanding  tho  comparative  safety  of  Sudan 
grass  as  pasture,  care  must  he  used  in  pasturing  it  with  cattle,  especi- 
ally in  tho  Northern  States. 

Several  facts  in  regard  to  prussic-acid  poisoning  should  ho  kept  in 
mind  by  tho  grower  of  Sudan  grass. 


Fig.  9.— Cows  pasturing  on  Irrigated  Sudan  grass  at  Bard,  Calif. 


(1)  Tho  formation  of  prussic  acid  is  most  frequent  in  Sudan  grass  that  has  been 
injured  by  drought  or  other  unfavorable  climatic  conditions. 

(2)  Hogs  can  bo  pastared  on  Sudan  grass  in  safety,  and  horses  and  sheep  are  loss 
susceptible  to  the  poison  than  cattle. 

(3)  No  case  of  Sudan  grass  poisoning  has  been  reported  from  tho  Southern  States. 
North  of  Oklahoma  care  must  bo  exercised  in  pasturing  Sudan  grass  with  cattle. 

(4)  Tho  poison  acts  quickly  and  no  sure  remedy  for  it  has  been  found.  Doses  of 
glucose  or  other  sweet  sirups  relieve  tho  animal  in  somo  cases.  Soda  and  dilute  vin- 
egar used  as  a  drench  while  the  mixturo  is  foaming  has  also  been  recommended. 
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FEEDING  VALUE. 

Sudan  grass  is  relished  by  all  classes  of  live  stock  cither  as  a  hay  or 
when  fed  green.  Chemical  analyses  of  Sudan  grass  show  it  to  have 
about  the  same  composition  as  the  common  foxtail  millet  and 
timothy. 


Taulk  II.  —  Total  nutrients  and  amount  of  each  digestible  in  100  pounds  of  the  dry  matter 
of  Sudan  grass,  millet,  and  timothy.1 


Nutrients. 

Total. 

Bigostiblo. 

Sudan 
grass. 

Millet. 

Timothy. 

Sudan 
grass. 

Millot. 

Timothy. 

Ash  

Pounds, 
100 
7.04 
1.80 
8.06 
20. 6S 
51.62 

Pounds. 
100 
7.35 
3.27 
9.68 
23.00 
51.69 

Pounds. 
100 

Pounds. 
63.50 

Pounds. 
65.00 

Pounds. 
59.00 

2.9S 
7.34 
33. 83 
50.69 

.95 
3.89 
20.56 
34.22 

2.09 
5.81 
19.04 
34.63 

1.42 
4.33 
19.28 
31.03 

1  Tho  avoragos  of  33  analyses  of  Sudan  grass  mado  by  tho  Bureau  of  Chemistry,  United  States  Depart- 
ment of  Atsrieuituro,  aro  given  in  Tabloll,  together  with  the  averages  of  56  analyses  of  common  or  Hunga- 
rian millot,  an«i  50  analyses  of  timothy.  Theanalysesof  millot  and  timothy  arotakon  from  I  tonry  and  Mor- 
rison's Feeds  and  Feoding,  16th  edition  as  wore  also  tho  coefficients  of  digestibility  used  in  calculating  tho 

Bounds  of  dlgestihie  nutrients  in  each  1110  pounds  of  dry  matter.  The  amounts  of  digestiblo  nutrients  in 
udan  grass  wcro calculated  from  coefficients  given  in  Table  XfH  of  Iowa  Experiment  Station  Research 
Hullotin  No.  46,  p.  73.  These  coefficients  are  the  avorages  of  those  obtained  by  the  Maryland  oxporimont 
station  and  tho  Iowa  experiment  station. 

It  appears  from  tho  results  in  Table  II  that  Sudan  grass  is  slightly 
loss  digestible  than  millot,  although  more  digostiblo  than  timothy. 
Sudan  grass  grown  in  tho  dry  atmosphere  of  tho  Western  States 
has  a  higher  protein  and  ash  content  than  that  grown  in  tho  more 
humid  climate  of  the  Central  and  Eastern  States.  Plants  grown  in 
tho  East  and  cut  when  in  bloom  showed  5.85  per  cent  of  crude  protein 
and  5.48  por  cent  of  ash,  and  those  grown  in  tho  West  and  cut  at 
tho  same  stage  of  maturity  had  9.G2  por  cent  of  protein  and  8.9  per 
cent  of  ash.  This  difference  in  composition  appears  to  bo  sufficient 
to  affect  tho  feeding  value  of  tho  hay. 

Footling  experiments  conducted  by  tho  agricultural  experiment 
stations  at  Manhattan  and  Hays,  Kans.,  show  that  Sudan  grass  has 
a  somewhat  higher  feeding  value  than  a  consideration  of  tho  chemical 
analyses  indicated.  In  tho  winter  of  1914-15  a  tost  was  conducted 
at  tho  Port  Hays  experiment  station  in  wintering  horses  and  mulos 
on  Sudan  grass.  Tho  horses  and  mules  were  taken  from  a  normal 
grain  ration  when  work  ceased  and  placed  on  a  ration  consisting 
wholly  of  roughage.  Ono  lot,  consisting  of  four  horses  and  two 
mulos,  was  fed  20  pounds  of  Sudan  grass  hay  per  head  daily,  a  second 
lot  of  the  same  kind  and  number  of  animals  was  fed  a  daily  ration 
of  20  pounds  por  head  of  alfalfa  hay,  and  a  third  lot  was  fod  20  pounds 
of  kafir  stover  per  head  daily.  At  tho  end  of  a  50-day  feeding  period 
tho  lot  fod  on  Sudan  grass  had  lost  an  avorago  of  only  8  pounds  per 
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animal,  tlio  lot  fod  on  alfalfa  showed  an  avorago  gain  of  5  pounds 
per  animal,  and  -tho  lot  fod  on  kafir  stover  showod  an  avorago  loss 
of  50  pounds  por  hoad. 

Tho  Fort  Hays  experiment  station  also  found  Sudan  grass  hay  an 
efficient  feed  for  carrying  stock  cattle  through  tho  winter.  Whon 
fod  with  a  small  supplementary  ration  of  silago  and  linseed  or  ootton- 
sood  moal,  steady  gains  in  weight  woro  obtained  during  tho  wintor 
at  a  roasonablo  cost. 

For  milk  cows  Sudan  grass  hay  was  slightly  less  efficient  than 
alfalfa  in  a  tost  carried  out  at  tho  Kansas  oxporimont  station.  Cows 
fod  on  Sudan  grass  hay  with  a  supplementary  ration  of  silago  and 
grain  produood  97  per  cent  as  much  milk  as  whon  fed  alfalfa  hay  in 
plaoo  of  tho  Sudan  grass  hay. 

SEED  PRODUCTION. 

Sudan  grass  produoos  sood  freely  in  a  looso,  open  paniolo  which  is 
hold  noarly  erect  by  tho  stem,  and  can  bo  harvostod  oasily.  The 
sood  is  rotainod  fairly  well,  and  thus  the  loss  from  shattering  is  much 
loss  than  in  other  wild  forms  of  sorghum.  Howover,  on  tho  Groat 
Plains,  high  winds  sometimes  shattor  out  a  largo  poroontago  of  tho 
sood. 

At  tho  present  timo  most  of  tho  commercial  Sudan  grass  seed  is 
produood  in  Toxas,  Oklahoma,  and  Kansas,  but  western  Missouri 
and  eastern  Colorado  and  Now  Moxioo  also  produoo  moro  sood  than 
is  noodod  for  local  consumption.  Seed  yields  per  aero  aro  largest  in 
tho  irrigated  regions  of  California  and  Arizona,  but  only  limited 
acreages  aro  dovoted  to  Sudan  grass  in  those  looalitios  beoauso  of  the 
profitable  roturns  from  othor  crops.  Tho  yields  of  sood  per  acre 
obtained  in  different  sootions  of  tho  Unitod  Statos  aro  shown  in 
Table  III. 


Table  III. —  Yields  of  Sudan  grass  seed  under  different  climatic  conditions  in  cultivated 

rows  and  close  drills. 


Climatic  conditions. 

Ylold  of  scod  por  aero  (pounds). 

Number 
of 

localities.! 

Broadcast 
or  closo 
drills. 

Cultivated 
rows  18  to 
24  Inches 
apart. 

Cultivated 
rows  30  to 
44  lnchoa 
apart. 

ITumid  

328 
224 

417 
290 
1,210 

354 
270 
1,110 

10 
13 

0 

Dry  (not  Irrigated)  

1,420 

i  Tho  ylolds  for  tho  humid  roglons  aro  averages  for  tests  at  Manhattan,  Kans.;  Stillwater,  Okla.;  Beoville 
and  Tcmplo.  Tex.;  Jackson,  Tcnn.;  St.  Paul,  Minn.;  Madison,  Wis.;  Collogo  Park,  Md.;  and  Arlington 
Farm  anil  Blacksburg,  Va.;  for  dry  regions  not  irrigated,  averages  of  tosts  at  Colby,  1  lays,  Tribune,  Harden 
City,  and  Dodgo  Oily,  Kans.;  Chillieothc,  Spur,  Lubbock,  Amarillo,  and  Dalhart,  Tex.;  Bitzvillc  and 
Wonatchoe,  Wash.;  and  Davis,  Calif.;  for  dry  regions  irrigated,  averages  of  tests  at  San  Antonio,  Tex., 
Phoenix,  Ariz.;  Bard,  Davis,  and  Ohieo,  Calif.;  and  Umatilla,  Orcg. 
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Thoso  yiolds  roprosont  rnthor  accurately  tho  possibilities  of  sood 
production  in  different  parts  of  the  Unitod  States.  Of  courso,  eor- 
tain  localities  aro  better  suitod  to  sood  production  than  others.  In 
Lubbock,  Crosby,  Floyd,  Hale,  and  Swisher  Counties  in  Toxas  tho  seed 
yiolds  avcrago  about  600  pounds  por  aero  for  Sudan  grass  plantod 
in  rows,  as  compared  with  an  avorago  for  tho  ontiro  nonirrigatod 
lands  in  tho  dry  regions  of  only  270  pounds  per  aero.  Aftor  tho 
markot  demands  for  Sudan  grass  seed  boeoino  better  established, 
tho  seed  production  will  no  doubt  bo  ecnterod  in  favorod  localities, 
as  it  now  is  for  such  crops  as  Kontueky  bluogross,  timothy,  orchard 
grass,  votch,  and  alfalfa. 

Tho  planting  of  Sudan  grass  for  seed  production  has  alroady  boon 
described.  Harvesting  tho  sood  is  accomplished  most  economically 
with  an  ordinary  grain  bindor  or  a  row  binder.  Harvesting  with 
a  row  binder  is  illustrated  on  tho  title-page.  When  tho  seed  is 
practically  mature,  Sudan  grass  can  bo  cut  and  bound  liko  grain 
and  left  to  euro  in  shocks.  It  may  thon  bo  hauled  diroetly  to  tho 
thrashing  maehhio  or  stackod  in  tho  samo  manner  as  bundlo 
grain.  Thcro  is  danger  in  stacking  Sudan  grass,  however,  boeauso 
tho  sap  in  tho  stoms  drios  out  slowly,  and  if  stackod  before  it  has 
eurod  thoroughly  tho  grass  will  heat  in  tho  stack  and  injure  tho 
viability  of  tho  seod.  Growers  usually  find  it  best,  therefore,  to 
allow  tho  Sudan  grass  to  remain  in  tho  shock  until  they  aro  ready  to 
thrash.  Tho  uso  of  shock  covors  results  in  a  much  brighter,  bottor 
quality  of  seed. 

The  ordinary  grain  separator  thrashes  and  cleans  Sudan  grass 
seed  very  satisfactorily.  Caro  must  he  observed  to  so  regulate  tho 
air  blast  as  to  prevent  seed  from  being  blown  over  into  tho  straw 
pile.  A  clover  huller  also  has  been  used  with  success  in  thrashing 
Sudan  grass,  but  seed  thrashed  in  a  clover  huller  is  likely  to  bo  rather 
completely  freed  from  the  hulls  and  therefore  weigh  much  heavier 
than  ordinary  seed. 

Tho  weight  of  tho  seed  varies  from  25  to  40  pounds  per  bushel. 
Good  clean  seed  should  weigh  30  to  40  pounds  to  tho  bushel,  and 
such  seed  will  pass  through  tho  feed  of  an  ordinary  grain  drill  without 
clogging. 

Owing  to  tho  unusual  success  with  Sudan  grass  in  1912  and  1913, 
the  price  of  seed  was  high  during  tho  winter  of  1913-14.  Retail 
seed  merchants  asked  $1.50  to  $2  a  pound  for  the  seed,  and  fanners 
wero  paid  50  cents  to  $1.50  a  pound  for  seed  in  bulk.  Tho  retail 
price  of  Sudan  grass  seed  for  tho  last  two  or  threo  years  has  varied 
from  12  to  20  cents  a  pound,  and  farmers  havo  sold  their  supply  at 
10  to  15  cents  a  pound.  It  can  be  grown  profitably  at  theso  prices, 
especially  if  the  grower  utilizes  tho  thrashed  Sudan  grass  as  forago 
for  his  live  stock 
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Tho  sood  of  Sudan  grass  resembles  Johnson  grass  seed  very  closely, 
except  that  it  is  larger  and  moro  plump.  (Fig.  10.)  No  machinery 
for  separating  tho  two  kinds  of  seed  has  boon  devised;  hence  the  only 
way  of  obtaining  pure  Sudan  grass  sood  is  to  guard  against  its  mix- 
ture with  Johnson  grass  during  tho  growing  period  and  in  the  thrash- 
ing process.  South  of  38°  north  latitude,  indicated  on  tho  map 
shown  as  figure  3,  Johnson  grass  behaves  as  a  perennial  and  is  trouble- 
some because  it  is  difficult  to  eradicate.  North  of  tho  thirty-eighth 
parallel  of  latitude,  roughly  speaking,  Johnson  grass  is  not  trouble- 
some, bocauso  it  usually  is  killed  by  tho  winter  freezes.  A  slight 
admixture  of  Johnson  grass  in  tho  Sudan  grass  seed  'sown  for  hay 
production  north  of  tho  thirty-eighth  parallel  is  no  groat  disadvantage. 


Pig.  10.— Seeds  of  Johnson  grass  (loft)  and  Sudan  grass  (right)  showing  their  comparative  slzo  and  their 

similarity  in  shape. 

South  of  this  line,  where  Johnson  grass  is  likely  to  beoomo  a  post, 
caro  must  bo  used  to  see  that  the  Sudan  grass  sood  is  free  from 
Johnson  grass  seed. 

Tho  following  suggestions  may  bo  remembered  with  advantage  by 
tho  farmer  in  the  Southern  States:  A  farmer  may  grow  sufficient 
seed  for  his  own  plantings  and  thus  be  assured  of  its  purity;  when 
ho  finds  it. necessary  to  buy  Sudan  grass  sood  and  his  land  i3  froo  from 
Johnson  grass,  ho  should  purchase  only  that  grown  outside  tho 
Johnson  grass  region  or  from  responsible  growers  in  the  South  who 
can  guarantee  tho  purity  of  the  sood.  If  tho  Sudan  grass  is  to  bo ' 
seeded  on  land  already  containing  Johnson  grass,  the  presence  of  seed 
of  tho  latter  is  a  matter  of  small  importance. 

Tho  prosonoo  of  oven  a  small  number  of  Johnson  gras3  seeds  can  be 
detected  by  a  properly  trained  sood  analyst.  A  method  for  their 
identification  has  been  formulated  by  F.  H.  Hillman,  of  tho  United 
States  Department  of  Agriculture,  and  is  described  fully  in  Depart- 
ment Bulletin  406. 

A  point  to  be  remembered  in  tho  production  of  Sudan  grass  seed  is 
that  tho  plant  hybridizes  very  freely  with  sorghum,  especially  with 
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tho  sweet  sorghums.  Tu  dry  regions  where  the  pollen  is  carried  for 
considerable  distances  by  the  wind,  n  Sudan  grass  field  intended  for  a 
seed  crop  should  bo  60  to  80  rods  from  any  sorghum.  Another 
source  of  cross-pollination  exists  in  the  volunteer  plants  of  sorghum 
sometimes  found  in  fields  that  were  planted  to  sorghum  tho  previous 
year.  To  avoid  such  sources  of  trouble,  fields  that  havo  been  grow- 
ing other  crops  than  sorghum  should  be  chosen  for  tho  Sudan  grass 
seed  crop. 

To  make  sure  of  pure  seed,  roguing  tho  field  at  least  once  a  year 
must  bo  resorted  to,  and  the  rogues  should  be  removed  before  a 
chance  has  been  afforded  for  cross-pollination.  The  great  need  of 
special  efforts  to  keep  Sudan  grass  pure  is  illustrated  by  the  present 
condition  of  tho  sweet  sorghums,  very  few  fields  of  which  arc  to  bo 
found  anywhere  that  aro  puro  as  to  variety.  They  aro  very  com- 
monly mixed  not  only  with  other  varieties  of  sorgo,  but  also  with 
tho  grain  sorghums.  Unless  seedsmen  and  growers  unite  in  an 
effort  to  keep  their  seed  fields  free  from  sorghum  hybrids,  Sudan  grass 
will  lose  much  of  its  distinctiveness  within  the  next  20  years. 

DISEASES  OF  SUDAN  GRASS. 
RED-SPOT. 

Tho  worst  disease  of  Sudan  grass  is  tho  so-called  sorghum  blight,1 
more  appropriately  designated  as  red-spot.  This  is  a  bacterial 
disease,  characterized  by  tho  appearance  of  distinct  reddish  spots  on 
tho  leaves,  which  gradually  spread  until  the  leaves  turn  brown  and 
die.  (Fig.  1 1.)  Its  effect  on  the  plant  is  much  the  same  as  rust,  and, 
liko  rust,  it  is  most  destructive  in  warm,  humid  regions.  It  is  preva- 
lent in  tho  Great  Plains,  but  docs  little  damage  there  except  in  wet 
seasons.  Along  tho  South  Atlantic  and  Gulf  coasts  it  almost  entirely 
prevents  the  profitable  production  of  Sudan  grass.    (Soo  map,  fig.  3.) 

No  remody  or  proventivo  of  rod-spot  lias  beon  found  otbor  than 
tho  \iso  of  rosistant  variotios.  Rotation  with  other  crops  not  suh- 
joct  to  tho  disoaso  probably  holds  it  in  chock.  In  localities  where 
sorghums  aro  regularly  grown,  however,  thoy  furnish  a  continuous 
sourco  of  infoction. 

KERNEL  SMUT. 

Sudan  grass  is  subject  to  tho  korncl  'smut  of  sorghum.  This 
disoaso  changos  tho  individual  kcrnols  into  a  mass  of  dark  sporos 
covered  by  a  grayish  mombrano.  These  spore  masses  look  liko  an 
elongated  scod,  fully  twice  as  largo  as  tho  healthy  kernels. 

i  Kcllcrman,  W.  A.,  and  Swingle,  W.  T.  Sorghum  blight.  In  1st  Ann.  llpt.,  Kans.  Agr.  Exp.  Sta., 
IS88,  p.  281-302.  1889. 

nurrlll,  T.  J.  A  disoaso  of  broom-corn  and  sorghum.  In  Proc.  8th  Ann.  Soc.  Prom.  Agr.  Sol.,  1887,  p. 
30-30.  1887. 

Uadals,  Maximo.    On  tho  blight  of  sorghum.   In  Bot.  Oaz.  ,vol.  28  ,no.  1  ,p.  65-08.  1899. 


Tia.  11.— A  Sudan  grass  plant  affected  with  red-spot.   Noto  the  spots  on  tho  loavos.   This  illustration 
shows  ono  of  tho  earlier  stages  of  the  diseasoin  which  tho  vitality  of  tho  grass  has  not  yet  been  overeomo. 
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As  in  tho  caso  of  rod-spot,  tho  sorghums  furnish  a  sourco  of  infoc- 
tion  for  tho  kornol  smut.  This  disoaso  of  tho  sood  is  not  of  any  groat 
importanoo  in  tho  production  of  Sudan  grass  for  hay  and  pasture 

Kernel  smut  can  bo  controlled  vory  o/Tcetivoly  by  treating  tho  sood 
with  formalin.1  Ono  pound  of  full-strength  formalin  is  mixed  with  30 
gallons  of  wator.  Tho  sacks  of  seed  aro  immorsod  for  ono  hour  in 
this  solution,  which  should  bo  stirrod  occasionally.  Then  tho  sacks 
aro  taken  out  and  drained,  after  which  tho  sood  is  spread  upon  a 
clean  floor  or  canvas  to  dry.  When  dry  tho  sood  can  bo  sown,  but 
caro  must  bo  used  to  see  that,  after  tho  treatment,  it  doos  not  como 
in  contact  with  any  smut-infectod  sacks.  Such  sood  troatmcnt  is 
profitablo  only  for  pi  anting  fiolds  intended  for  seed  production. 

INSECT  ENEMIES  OF  SUDAN  GRASS.2 
GRASSHOPPERS. 

In  parts  of  tho  United  States  whoro  grasshoppers  aro  abundant 
thoy  do  considerable  damage  to  Sudan  grass.  Thoso  grasshoppers 
aro  chiefly  native  spooios  which  hatch  out  in  tho  vicinity.  Tho  culti- 
vation of  fiolds  and  fonoo  rows  lato  in  tho  fall  or  in  early  winter 
dostroys  largo  quantities  of  tho  oggs  and  helps  to  keep  thoso  posts  in 
chock.  Tho  most  olTootivo  mothod  of  controlling  tho  grasshopper  is  by 
poisoned  bran  mash.    This  poisonod  mash  is  mado  up  as  follows: 


Brau  pounds..  25 

Paris  green  or  white  arsenic  do   1 

Molasses  quarts. .  2 

Oranges  or  lemons  number..  3 

Water  gallons..  3J 


Tho  Paris  grcon  and  bran  aro  thoroughly  mixed  dry  in  some 
roooptaolo,  such  as  a  washtub.  Tho  juico  of  tho  oranges  or  lomons 
is  squeezed  into  tho  wator,  tho  pulp  and  peeling  chopped  fino  and 
addod,  aftor  which  somo  strong-smelling  molassos  is  dissolvod  in  tho 
wator,  and  tho  poisonod  bran  is  moistened  with  this  solution. 

Early  in  tho  morning  is  tho  host  timo  to  scatter  this  damp  mash 
about  fiolds  whoro  tho  grasshoppers  aro  troublosomo.  Tho  quantity 
dosoribed  in  tho  foregoing  formula  is  sufficient  for  4  or  5  acres. 

CHINCH  BUG.' 

Tho  chinch  bug,  though  not  as  froquontly  troublosomo  as  tho  grass- 
hopper, doos  considerable  damago  when  it  is  abundant.  A  field 
of  Sudan  grass  can  bo  protected  from  a  thrcatenod  invasion  of  chinch 
bugs  by  moans  of  a  deep  furrow  plowod  around  tho  edges  of  tho  field, 

i  Freeman, E.M., and  Umberger,  II.J.O  Tho  smuts  of  sorghum.  U.S. Dept.  Agr.,  Bur.  Plant  Indus. 
CIr.  8, 9.  p.  1010. 

a  This  discussion  of  Insects  was  prepared  with  tho  advice  and  cooperation  of  W.  It.  Walton,  entomologist 
In  charge,  cereal  and  forage  insect  investigations,  Bureau  of  Entomology,  United  States  Department  of 
Agriculture. 
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the  land  sido  of  the  plow  boing  toward  tho  fiold.  Holes  with,  per- 
pendicular sidos  are  then,  dug  across  tho  bottom  of  the  ditch  at 
intervals  of  30  to  40  feet.  Tho  chinch  bugs  in  attempting  to  cross 
this  furrow  collect  in  the  holes  and  can  be  destroyed  by  an  applica- 
tion of  keroseno  oil. 

Chinch  bugs  commonly  pass  tho  winter  at  tho  base  of  bunches  of 
grass  and  in  the  piles  of  trash  usually  found  along  foncos  and  hedgo 
rows.  Burning  this  grass  and  trash  in  Novombor  or  December  de- 
stroys a  large  poroontago  of  tho  chinch  bugs  and  does  much  to 
provent  trouble  from  them  tho  following  summer.1 

SORGHUM  MIDGE. 

This  insect  is  destructive  only  in  tho  South.  It  vory  largely 
prevents  tho  profitablo  production  of  Sudan  grass  sood  from  contral 
Texas  cast  to  tho  Atlantic  coast.  Tho  damago  to  the  plant  is  slight, 
othor  than  tho  provontion  of  soed  formation;  therefore  thoro  is 
littlo  loss  from  a  forago  standpoint. 

Thcro  is  no  effectivo  way  of  combating  the  sorghum  midgo  other 
than  planting  very  oarly  or  very  lato  in  the  season,  so  that  the  Sudan 
grass  will  como  into  bloom  at  a  timo  when  tho  midge  is  not  abundant. 

IMPROVEMENT  OF  SUDAN  GRASS. 

Considorablo  work  has  boon  dono  at  agricultural  experiment 
stations  in  an  effort  to  improvo  tho  original  Sudan  grass.  No  strains 
of  exceptional  valuo,  howovor,  havo  been  dovelopcd,  and  in  fact  the 
grass  as  it  camo  from  Africa  is  a  satisfactory  hay  and  pasturo  plant. 
Tho  chief  need  for  improvement  scorns  to  bo  tho  production  of  strains 
of  Sudan  grass  or  hybrids  between  it  and  other  grass  sorghums  which 
will  bo  more  resistant  to  red-spot. 


1  Webster,  F.  M.   Tho  chinch  bug.   U.  S.  Dept.  Agr.,  Farmors'  Bui.  657,  28  p.,  8  fig.  1015. 
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